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(54) WIPER FOR NOZZLE PLATES

(57) A wiper (10) for a nozzle plate, the wiper having
a body arranged to be moved over a nozzle face of the
nozzle plate in a condition in which at least a part of the
body is in engagement with the nozzle plate, the body
having at least one active wiper edge (16) that extends
in a direction in parallel with the nozzle face and non-par-

allel with a direction of movement of the body relative to
the nozzle plate, wherein the body has at least one sup-
port part (20) that is offset from the active wiper edge
(16) in the direction of movement and arranged to engage
the nozzle plate at least during the movement of the body
over the nozzle face in one direction.
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Description

[0001] The invention relates to a wiper for a nozzle
plate, the wiper having a body arranged to be moved
over a nozzle face of the nozzle plate in a condition in
which at least a part of the body is in engagement with
the nozzle plate, the body having at least one active wiper
edge that extends in a direction in parallel with the nozzle
face and non-parallel with a direction of movement of the
body relative to the nozzle plate.
[0002] A nozzle plate is employed for example in an
ink jet printer and has a nozzle face formed with a plurality
of nozzles from which droplets of ink can be ejected in
order to print an image on a recording medium. Similar
nozzle plates may also be used in other types of droplet
ejection devices.
[0003] During extended operation of the device, the
nozzle face may become contaminated with dried ink,
dust, condensed water or other materials which may
compromise the process of droplet formation and droplet
ejection. It is therefore necessary to clean the nozzle face
from time to time by means of a wiper.
[0004] A commonly used wiping method is contact wip-
ing, wherein the active wiper edge is held in contact with
the nozzle face while the wiper is moved along the nozzle
plate. This method is suitable for removing even contam-
inants that adhere to the nozzle face relatively strongly.
However, this method has the drawback that the direct
contact of the wiper with the nozzle face leads to in-
creased wear of the nozzle face, which is particularly
undesired if the nozzle face has a coating such as an
anti-wetting coating or a wetting coating.
[0005] An alternative wiping method is contactless wip-
ing wherein the wiper is moved over the nozzle face in a
posture in which the active wiper edge is separated from
the nozzle face by a gap the width of which is so small
that liquid (e.g. ink) is held in the gap by capillary forces.
Consequently, when the wiper is moved over the nozzle
plate, a slug of liquid will move over the nozzle face to-
gether with the active wiper edge, and this liquid will be
active to gently remove contaminants from the nozzle
face even though there is no direct contact between the
active wiper edge and the nozzle face.
[0006] It is an object of the invention to provide a wiper
with a design that is suitable for both wiping methods.
[0007] According to the invention, in order to achieve
this object, the body has at least one support part that is
offset from the active wiper edge in the direction of move-
ment and arranged to engage the nozzle plate at least
during the movement of the body over the nozzle face in
one direction.
[0008] With this wiper, the contactless wiping method
may be performed by holding the wiper in a posture in
which the support part or support parts engage the nozzle
plate and keep the active wiper edge separated from the
nozzle face by the desired gap while the wiper is moved
over the nozzle plate. In order to perform the contact
wiping method, the wiper is held in a posture in which

the support part or support parts are spaced apart from
the nozzle plate and the wiper engages the nozzle face
only with its active edge.
[0009] More specific optional features of the invention
are indicated in the dependent claims.
[0010] The wiper may be made of a resilient material,
e.g. a rubber-elastic material. Then, friction between the
nozzle plate and a part of the wiper - either the support
part or the active edge - will cause the wiper to be de-
flected in the direction opposite to the direction in which
the wiper is moved over the nozzle plate. Consequently,
the posture of the wiper will depend upon the direction
of movement. When the wiper moves in the direction in
which the support part is ahead of the active edge, the
wiper will flex into the contactless wiping posture. Con-
versely, when the wiper moves in the opposite direction,
it will flex into the contact wiping posture.
[0011] Another possibility to control the posture of the
wiper is to adjust the inclination of the wiper relative to
the nozzle plate by means of a suitable holder.
[0012] In yet another embodiment, the posture of the
wiper may be controlled by controlling the force with
which the wiper is pressed against the nozzle plate. In
that case, the support part or support parts will be offset
from the active wiper edge not only in the direction of
movement but also in the direction normal to the nozzle
face. Consequently, when the wiper is pressed against
the nozzle plate only gently, the active wiper edge will be
held in contact with the nozzle face while the support part
or support parts are spaced apart from the nozzle plate.
However, when the wiper is pressed against the nozzle
plate with a larger force, the wiper will bend to a larger
extent, so that the support part or support parts will come
into engagement with the nozzle plate and keep the ac-
tive wiper edge away from the nozzle face.
[0013] Embodiment examples will now be described
in conjunction with the drawings, wherein:

Fig. 1 is a perspective view of a wiper according to
an embodiment of the invention;

Fig. 2 is a sectional view of the wiper shown in Fig.
1, in a condition in which the wiper moves
along a nozzle plate in a first direction;

Fig. 3 is a sectional view of the wiper in a condition
in which the wiper moves along the nozzle
plate in opposite direction;

Fig. 4 is a front view of the wiper shown in Fig. 1 and
a cross-sectional view of the nozzle plate;

Fig. 5 is a perspective view of a wiper according to
a modified embodiment;

Fig. 6 is a sectional view of the wiper shown in Fig.
5, in a condition in which the wiper moves
along the nozzle plate;
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Fig. 7 is a perspective view of a wiper according to
yet another embodiment of the invention;

Fig. 8 is a sectional view of the wiper shown in Fig.
7 and a part of the nozzle plate in a contact
wiping mode;

Fig. 9 is a sectional view of the wiper and the nozzle
plate in a contactless wiping mode;

Fig. 10 is a sectional view of a wiper according to yet
another embodiment; and

Fig. 11 is a front view of a wiper which is configured
as in Figs. 7 or 10, but cooperating with a noz-
zle plate with a different design.

[0014] Fig. 1 shows an example of a wiper 10 that is
made of a slab of a suitable rubber-elastic material having
a generally rectangular shape. One of the longer sides
of the rectangle constitutes a root portion 12 which may
be held in a holder 14, as has been shown in Fig. 2. The
end of the wiper that is opposite to the root portion 12 is
rounded off on one side, so that a straight and relatively
sharp active wiper edge 16 is formed on the opposite
side of the slab.
[0015] Closely adjacent to the active edge 16, a recess
18 has been formed in a central part of the slab on the
rounded side thereof. A bottom surface 18a of the recess
18 has been shaped such that, when going from the ac-
tive edge 16 towards the root portion 12, the cross-sec-
tional width of the slab initially decreases faster in the
area of the recess 18 than in the parts of the wiper outside
of the recess. Then, further down towards the root portion
12, the bottom surface of the recess 18 merges again
with the flat surface of the slab.
[0016] The portions of the wiper 10 that are left on both
sides of the recess 18 constitute support parts 20 which,
depending upon the posture of the wiper 10 relative to a
nozzle plate 22 (shown in Fig. 2), may engage the surface
of the nozzle plate and keep the active edge 16 away
from a central region of the nozzle plate.
[0017] Fig. 2 shows a portion of the nozzle plate 22 in
a side view. A number of nozzles 24 arranged in a linear
array on a bottom side of the nozzle plate 22 and opening
out in a nozzle face 26 of the nozzle plate have been
shown in phantom lines.
[0018] The root portion of the wiper 10 is held in the
holder 14 which, in the condition shown in Fig. 2, moves
in a direction A relative to the nozzle plate 22. The direc-
tion of movement A is parallel with the array of nozzles
24. The support parts 20 engage the nozzle plate 22, and
the friction between these support parts and the nozzle
plate 22 cause the wiper 10 to bend in the direction op-
posite to the direction of movement A. As a consequence,
the active wiper edge 16, which extends in parallel with
the nozzle face 26 (in the direction normal the plane of
the drawing in Fig. 2) is kept away from the nozzle face 26.

[0019] As can further be seen in Fig. 2, the bottom sur-
face 18a of the recess 18 is also kept away from the
nozzle face 26, so that the bottom surface 18a and the
nozzle face 26 form a gap 28 with substantially constant
height that extends over the entire width of the recess 18.
[0020] It may be assumed in this example that the noz-
zle face 26 has a wetting coating so that it is wetted with
liquid ink that is expelled from the nozzles 24. As a con-
sequence, a certain amount of ink will remain on the noz-
zle face 26 and will form a pool around each of the nozzles
24. The width of the gap 28 has been selected such that
the bottom surface 18a of the recess 18 comes into con-
tact with these pools of ink, so that capillary forces be-
tween the ink and the nozzle face 26 on the one hand
and the ink and the bottom surface 18a of the recess of
the wiper 10 on the other hand hold a slug of ink in the
gap 28, and when the wiper and the holder 14 move in
the direction A, this slug of ink will move together with
the wiper and will thus wipe the nozzle face 26 so as to
remove any possible contaminants even without direct
contact between the active wiper edge and the nozzle
face.
[0021] Fig. 3 shows a condition in which the holder 14
and the wiper 10 move in a direction B opposite to the
direction A. In this case, frictional forces between the
nozzle plate 22 and the wiper 10 cause the wiper to bend
in opposite direction, so that the wiper engages the noz-
zle face 26 with its active edge 16 whereas the support
parts 20 are kept away from the nozzle plate. Under these
conditions, the nozzle face 16 is wiped mechanically with
the active edge 16 of the wiper so that even strongly
adhering contaminants can be removed.
[0022] During operation of a print head that has the
nozzle plate 22, either of the wiping modes illustrated in
Figs. 2 and 3 may be selected in accordance with the
demand. For example, most of the wiping operations may
be performed in the contactless mode shown in Fig. 2,
by gently pressing the holder 14 against the nozzle plate
22 during the movement of the holder in the direction A
and withdrawing the holder and the wiper from the nozzle
plate during the reverse movement. Consequently, those
parts of the nozzle face 26 which surround the nozzles
24 do not come into direct contact with the wiper 10, so
that wear of the coating on the nozzle face is reduced to
minimum.
[0023] From time to time, it may however be desired
to perform a wiping operation in the contact mode shown
in Fig. 3 in order to remove contaminants that adhere to
the nozzle face so strongly that they cannot be removed
in the contactless mode. In that case, the wiper is set
against the nozzle face 26 during movement in the direc-
tion B.
[0024] Fig. 4 is a cross-sectional view of the nozzle
plate 22 and shows the wiper 10 in a front view as seen
in the direction B. In Fig. 4, the wiper is operated in the
contactless mode, i.e. it is moved over the nozzle plate
in the direction A, i.e. towards the viewer in Fig. 4, so that
the wiper engages the lateral parts of the nozzle face 26
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with the support parts 20, whereas the central part of the
wiper is separated by the gap 28 from the central part of
the nozzle face that contains the nozzles 24.
[0025] Fig. 5 is a perspective view of a wiper 10’ ac-
cording to a modified embodiment wherein the support
parts 20 are formed by bumps that project from a front
face of the wiper 10 on the side opposite to the side that
forms the active edge 16. In this embodiment, as is shown
in Fig. 6, a holder 14’ may be arranged to adjust the angle
at which the wiper 10’ is inclined relative to the nozzle
plate 22. In the condition shown in Fig. 6, the wiper is in
the contactless mode and engages the nozzle plate 22
only with the support parts 20.
[0026] It will generally be preferred that the holder 14’
is moved in the direction A in this mode in order to reduce
the friction between the wiper and the nozzle plate. In
principle, however, a contactless wiping operation might
also be performed by "pushing" the wiper 10’ in the op-
posite direction B.
[0027] In order to switch to the contact mode, the wiper
10’ is tilted into a more upright position, so that it engages
the nozzle face 26 with its active edge 16.
[0028] As another embodiment, Fig. 7 shows a wiper
10" which differs from the wiper 10’ according to Fig. 5
in that the support parts 20 are arranged on the same
side of the slab as the active 16. Further, the support
parts 20 are offset from the active edge 16 not only in
the direction (A or B) of movement of the wiper 10" but
also in the (vertical) direction towards the root portion 12
of the wiper.
[0029] In this embodiment, the mode of operation may
be switched between the contact mode and the contact-
less mode by controlling the force with which the wiper
10" is pressed against the nozzle plate.
[0030] Fig. 8 illustrates the contact mode in which the
holder 14 is arranged to press the wiper 10" against the
nozzle plate 22 only with a gentle force, so that, even
during a movement in the direction A, the amount of de-
flection of the wiper 10" is so small that the wiper engages
the nozzle face 26 only with its active edge 16 whereas
the support parts 20 are kept away from the nozzle plate.
[0031] On the other hand, when the holder 14 is ar-
ranged to be closer to the nozzle plate 22, as shown in
Fig. 9, the relative movement of the wiper in the direction
A causes a larger deflection of the wiper and the point of
contact between the wiper and the nozzle plate 22 shifts
from the active edge 16 to the support parts 20. As a
result, the wiper is deflected even further, so that the
active edge 16 is separated from the nozzle face 26 by
a gap with suitable width for the contactless wiping mode.
[0032] Fig. 10 is a sectional view of a wiper
10’" according to another embodiment which is based on
the same design principle as the wiper 10" shown in Fig.
7 but has two active edges 16 and two pairs of support
parts 20 in a symmetric configuration, so that both the
contactless mode and the contact mode may be per-
formed during movement of the wiper relative to the noz-
zle plate in any of the directions A and B.

[0033] In the examples that have been described so
far, it has been assumed that the nozzle plate 22 has a
flat bottom surface constituting the nozzle face 26. How-
ever, as is shown in Fig. 11, a nozzle plate 22’ may also
have guide portions 30 formed on either side of the nozzle
face 26, the surfaces of these guide portions 30 being
offset from the nozzle face 26 in the direction normal to
the nozzle face and being engaged by the support parts
20 of a wiper 10IV. In that case, the wiper has the active
edge 16 formed on a projecting part that projects into the
space between the two guides portions 30. Fig. 11 shows
the wiper in the contactless mode, where the support
parts 20 engage the guide portions 30 whereas the active
edge 16 is spaced apart from the nozzle face 26. The
contact mode may be established by tilting the wiper such
that the active edge 16 comes into contact with the nozzle
face 26 and the support parts 20 are lifted off from the
guide portions 30.
In case a nozzle face 26 comprises a plurality (i.e. at least
two) of parallel nozzle arrays, the plurality of parallel noz-
zle arrays being arranged at a relatively large distance
from one another, a plurality of additional support parts
(besides the ones indicated with 20) may be provided to
the body of the wiper and arranged in between support
parts 20, such that in wiping contact, the plurality of sup-
port parts contact the nozzle face in between the plurality
of nozzle arrays. Additional advantage in this embodi-
ment is that the bridged length is smaller with multiple
support parts (each nozzle array is separately bridged),
hence the created gap over the nozzle array with the
(resilient) wiper has a more constant height.

Claims

1. A wiper (10; 10’; 10"; 10"’; 10IV) for a nozzle plate
(22; 22’), the wiper having a body arranged to be
moved over a nozzle face (26) of the nozzle plate
(22; 22’) in a condition in which at least a part of the
body is in engagement with the nozzle plate, the body
having at least one active wiper edge (16) that ex-
tends in a direction in parallel with the nozzle face
(26) and non-parallel with a direction (A, B) of move-
ment of the body relative to the nozzle plate, char-
acterized in that the body has at least one support
part (20) that is offset from the active wiper edge (16)
in the direction (A, B) of movement and arranged to
engage the nozzle plate (22; 22’) at least during the
movement of the body over the nozzle face (26) in
one direction.

2. The wiper according to claim 1, wherein the body of
the wiper is made of a resilient material.

3. The wiper (10) according to claim 1 or 2, wherein an
edge of the wiper body is rounded off on one side
so as to form an acute active edge (16) on the op-
posite side, and wherein two support parts (20) are
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formed by two edge portions of the body on the
rounded-off side, the support parts (20) being sep-
arated by a recess (18) formed adjacent to the active
edge (16).

4. The wiper (10’) according to claim 1 or 2, wherein
an edge of the wiper body is rounded off on one side
so as to form an acute active edge (16) on the other
side, and two support parts (20) are formed by bumps
projecting from the surface of the wiper body on the
side that is rounded-off.

5. The wiper (10"; 10’") according to claim 1 or 2, where-
in the support parts (20) and the active edge (16) are
formed on the same side of the wiper body, and the
support parts (20) are formed by bumps projecting
from the surface of the wiper body and offset from
the active edge (16) in a direction normal to the active
edge and in parallel with the side of the wiper body
that forms the active edge.

6. A nozzle plate and wiper assembly comprising a noz-
zle plate (22; 22’), the wiper ((10; 10’; 10"; 10’"; 10IV)
according to any of the claims 1 to 5, and a holder
(14; 14’) for the wiper, wherein the holder (14; 14’)
is arranged to hold the wiper (10; 10’; 10"; 10’"; 10IV)
against the nozzle plate (22; 22’) while the holder
moves in a first direction (A) of movement relative to
the nozzle plate and to hold the wiper in a position
withdrawn from the nozzle plate (22) while the holder
moves in a second direction (B) opposite to that first
direction.

7. The nozzle plate and wiper assembly according to
claim 6, wherein the holder (14’) is arranged to adjust
an angle of inclination of the wiper (10’) relative to
the nozzle plate (22).

8. The nozzle plate and wiper assembly according to
claim 6 or 7, wherein the holder (14) is arranged to
adjust a pressure with which the wiper (10"; 10’") is
pressed against the nozzle plate (22).

9. The nozzle plate and wiper assembly according to
any of the claims 6 to 8, wherein the nozzle plate
(22) has an array of nozzles (24), and the support
parts (20) of the wiper (10; 10’; 10") are arranged to
engage the nozzle face (26) of the nozzle plate (22)
on opposite sides of the nozzle array.
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